Resistance of CD28-deficient mice to autologous phase of anti-glomerular basement membrane glomerulonephritis.
The engagement of CD28 on T cells provides an essential costimulatory signal for T-cell activation and differentiation. Recent studies suggest that CTLA4Ig inhibits T-cell activation in vitro and in vivo, prevents acute and chronic allograft rejection, and induces tolerance in some experimental transplantation models. The present study examined the role of the CD28 costimulatory pathway in the induction of experimental anti-glomerular basement membrane (GBM) glomerulonephritis (GN). An accelerated type of anti-GBM GN was induced in wild-type mice and CD28-deficient (KO) mice. After 7 and 14 days, functional parameters, such as serum creatinine, amount of proteinuria, and serum mouse IgG levels were assessed. Histological studies were performed simultaneously to examine glomerular changes by light microscopy and immunoglobulin deposition by immunofluorescence staining. Flow cytometric analysis was undertaken to assess I-A(b) antigen expression on spleen cells. Anti-GBM GN induction was almost completely prevented in CD28-KO mice. CD28-KO mice had impaired ability to evoke B-cell activation, and developed lower mouse anti-rabbit IgG antibody titers in their serum than wild-type C57BL/6 mice. Furthermore, glomerular deposition of mouse anti-rabbit IgG was not detectable in CD28-KO mice after immunization with anti-GBM antibody. This is the first demonstration that the CD28 costimulatory pathway plays a critical role in autologous antibody production in anti-GBM GN, and suggests that effective inhibition of CD28-dependent autologous antibody production could be useful in the treatment of antibody-dependent GN in humans.